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   The inherent absorption optical properties of seawater can provide reliable 
information for monitoring of oceanic environment, such as the monitoring of red tide 
and the valuation of water quality. The calibration and validation of ocean color 
remote sensing products, global climate change and the development of bio-optical 
algorithms also need in situ data of inherent optical properties. However, most of the 
reported sampling and determination techniques for inherent optical properties of 
seawater couldn’t fully meet the requirement of researches in the field of marine 
environmental science. It is increasingly demanded to develop reliable sampling 
devices with high automation and shipboard instrument for hyperspectral 
measurement for the use of on filed. Therefore, supported by the National High 
Technology Research and Development Program (863 Program) of China, a seawater 
sampling and filtering system and a shipboard system for inherent absorption 
properties determination were developed and tested in this study, and based on the 
data acquired by the proposed systems, a new method for monitoring the quality of 
water is also described. The contents of the study are as follows: 
 
(1) A shipboard sampling and filtering system for seawater and for SPM was 
developed and assembled. Some special design was enclosed, such as on-line filter 
holder, multi-port valve, vacuum flask and other key devices, which makes the system 
simplified and easily maintained at sea. The system lays a solid foundation for the 
application and extension of on-site water quality monitoring. 
 
(2) With the laboratory-built absorption and attenuation flow tube, pump, valves, the 
light source and the CCD fiber-optics-based spectrometer were integrated as a 
shipboard system for absorption coefficient and attenuation coefficient determination. 
The absorption coefficient a and the beam attenuation coefficient c of seawater are 















scattering coefficient b is calculated according to the relationship c=a+b. With high 
spectral resolution, measurement speed and high automation, the system made it 
possible to realize the synchronous measurement of the inherent optical properties of 
seawater. 
 
(3) A convenient and sensitive shipboard system coupled with liquid waveguide 
capillary cell (LWCC) and miniature spectrometer was constructed for the 
determination of CDOM absorption. The system had been successfully applied on 
filed during a 12 d cruise for real time, on field and on line analysis of CDOM 
absorption. More than 30 measurements were taken with the system and the 
experimental results for the proposed system and a commercial spectrophotometer 
showed no significant difference. 
 
(4) CDOM absorption of water samples which collected in outfalls and adjacent 
waters in Xiamen, Quanzhou were determined using the proposed instrument. 
Significant and positive correlation was found between COD, BOD5 concentration 
and CDOM absorption at 355 nm. ag(355) of high pollution water, such as outfalls in 
city and adjacent waters can be used as an indicator of organic pollution, and has the 
potential to replace the traditional organic pollution indicators (COD, BOD5). Based 
on the correlation, the proposed CDOM absorption spectrum monitoring system can 
be employed for applications of fast and on-site water quality monitoring. 
 
Keywords: Inherent optical property; Absorption coefficient; Attenuation coefficient; 


















第 1 章 绪  论 
 1
第1章 绪  论 
 
1.1 研究意义 




总长 18000 多千米。沿海分布着 5000 多个岛屿，岛屿海岸线长 14000 千米。作
为海洋大国，合理开发利用海洋资源，切实保护海洋生态环境、实现海洋资源与
环境的可持续利用，是时代赋予我们的历史使命。 













加。1990年中国沿海和近岸发生赤潮 34起[4]，比 1989年增加 22起[5]，为 1961-1980
年平均值的 30 倍。近年来，赤潮发生次数更是急剧增加，2006 年[6]、2007 年[7]、
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